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Let e(x,y) denote an arbitrarily complex (nonatomic) predicate, and
let e(X,y) denote the special form that this prediate will assume when the
initial multi-component variable of x is replaced by the fixed tuple of X?.
This thesis will study the question of how the set of y-records that satisfy
the condition of e(Xr,y) can be efficiently retrieved. Such retrievals will
be examined in the. context of a "dynamic" environment where new records are
being continually, inserted, deleted, and updated. This- thesis will show that
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every conceivable predicate of e(x,y) can be assigned a database and
a number of D(e) such that

i) For any element of R, the set of y-records that satisfy
e(x,y) can be retrieved in O(logD(e)N) time (from the
initial N-membered database).

ii) The relevant database will be sufficiently flexible so that
the user can insert, delete, or modify any of its y-records
in O(logD(e)N) time.

The above results will be extremely significant because the number of
D(' 4 ill usually assume small values such as zero, one, or two.

The principal application of this thesis will be in the area of
automatic programming. The purpose of that branch of computer science
has been to discover how automatic algorithms can be developed which do
much of the programming that has traditionally been assigned to human
beings.

Such automatic algorithms have been advocated by many computer
scientists (Codd-70, Boehm-72, Date-77)_4ecause these procedures would
dramatically reduce-the cost of writing computer programs. The combined
work of the cited authors have shown that,

zi) the cost of developing computer software may greatly exceed
hardware costs in the 1980's (Boehm has estimated that computer
programmer labor costs will constitute 90 percent of all the
Air Force's 1985 computer-related expenditures),

ii) and that the health of the computer industry requires lower
software development costs (even if this is done in the context
of a trade-off that modestly increases the hardware costs).

The importance of automatic database search algorithms was further confirmed
in a recent panel discussion.( @ed q5) The members of that panel con-
cluded that such automatic search algorithms would be extremely useful
if these algorithms could be made to be moderately efficient. This thesis
will lay the foundations of the theory that should be used in the develop-
ment of authomatic predicate searching algorithms.
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